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. Abstract:Fluctuationsin thedistributionandabundanceofdemersalfishescollectedby
ottertrawlonthecontinentalshelfofUbatubawereexaminedoveratwo-yearsampling
period,inanareaupto50mdepth.A totalof 111specieswerecollected.Seasonalnd
annualfluctuationsinspeciesabundancewererelatedtodifferencesinthedistributionof
CoastalWaterandSouthAtlantic.Ce1ÍtralWatermasses.Thedemersalfishfaunain the
areawas dividedinto threeecologicallydistinctcommunities:TropicalSciaenid,
SubtropicalSciaenid,andGerreid-Haemulid.Themostimportantoneis theTropical
SciaenidCommunity,characterizedby Ctenosciaenagracilicirrhus,Paralonchurus
brasiliensis,andCynoscionjamaicensis.
. Resumo:A distribuiçãoeaabundânciadepeixesdemersaisnaplataformacontinentalde
Ubatuba,até50 m de profundidade,foramexaminadasdurantedois anos.Foram
coletadas111espécies.As flutuaçõessazonaisdeabundânciaestiveramrelacionadas
coma dinâmicadasmassasd'água.Três comunidadesocupama área:Sciaenidae
Tropical,SciaenidaeSubtropicale Gerreidae-Haemulidae,sendoa primeiraa mais
importante,dominadapor Ctenosciaenagracilicirrhus,Paralonchurusbrasi/iensise
Cynoscionjamaicensis.
. Descriptors:Sciaenidae,Demersalfish,Community,SouthwesternAtlantic.
. Descritores:Sciaenidae,Peixesdemersais,Comunidades.
Introduction
Tropicalecosystemsarehighlycomplexandpoorly
studied.Dataon theecologyof tropicalfishesare
scarceandmainlylimitedtostudiesof commercially
importantspecies.Before1985therewerefewreport~
describingdemersalfishcommunitiesfromwatersoff
Ubatuba,southeastemBrazil.A list of specieswas
publishedby Nonatoet aI. (1983),Cunningham
(1983)studiedtheichthyofaunacompositionandits
variationsin somebaysandislandsof thearea,and
Braga& Goitein(1984)describedthebiology of
thecommonspeciesoff AnchietaIsland.Sincethen
Rocha(1990),Rossi-Wongtschowski& Paes(1993)
andNataliNeto(1994)havebeenstudyingdifferent
Contr.no.816do1nst.oceangr.,da Usp.
aspectsof the demersalfish community,mainly
relatedtocomposition,abundance,anddiversityof
species,aspartof a broadinterdisciplinaryresearch
programo
Little is known of the dynamicsand
organizationof theUbatubaecosystem.This lackof
informationprovidedthe impetusfor a project
deve10pedin thatareafrom1985to 1988,withthe
purposeof understandingits structureandfunction
(Pires-Vanin& Matsuura,1993;Pires-Vaninet aI.,
1993).As the trend for managementof living
resourcesmovesfromsingle-speciesto multispecies
assemblages,it becomesincreasinglyimportantto
encompassecosystemsas managementunits.As a
contributiontothatgoal,thisstudydescribesseasonal
variationinabundanceandspeciescompositionofthe
demersalfish communityon the inner shelf of
Ubatuba.
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Studyarea
The areaunderstudyis locatedoff the
southeasterncoastof Brazil (Fig. 1). Threewater
massesconvergein theregion:CoastalWater(CW)
(T>20°C,S<36),South Atlantic Central Water
(SACW) (T<18°C,S>36)andTropicalWater(TW)
(T>20°C,S>36).Duringsummercoldwater(SACW)
is oftenfoundin theinnerportionof thecontinental
shelf(20-100m),whilewarmwater(CW)is foundin
a narrowbandnearshore.It resultsin a vertical
stratificationover the inner shelf,with a strong
thermoclineatmid-depths.Inthewinterperiodwhen
SACW is restrictedto outershelf,horizontaland
verticalthermalgradientsarereducedandalmostno
stratificationis observedin the innershelf(Castro
Filhoetal.,1987).
Duringautumnandwinter,a coolingof the
surfacewaterandanintensificationofverticalmixing
processes,duetohigherfi'equencyof strongwinds,
causeaninversionof thecirculationwhichdestroys
theseasonalthermoclineobservedin summer(Castro
Filho et aI., op. cit.). As a result, the water
temperaturein thebottomlayeris higherin winter
thanin summer.Theregioncanbedividedintotwo
domainsbasedonitsphysicaldynamics:interiorand
exterior.The interiordomainis controlledby the
wind,whiletheexterior,althoughinfluencedbythe
wind, is underthe directinfluenceof the Brazil
Current.The interiordomainis limitedby the
coastlineandthe40to50misobaths,anditswidthis
about50km.Theexteriordomainextendsfi'omthese
isobathstothecontinentalshelfbreak.
Sandandsilt sedimentspredominatein the
area.Thesoutherninnershelfis moresheltered,by
SãoSebastiãoisland,andstronglyinfluencedbythe
continent.Closertotheshoreline,mudof continental
origin and organicmatterare depositedon the
bottom.In contrast,coarserpartic1esettleon the
northern inner shelf and in offshore areas.
Temperature-Salinitydiagramsandthedistributionof
sedimentgrainsizesin theareawereshownin Pires
(1992).
The demersalichthyofaunaof the southern
Brazilianshelf, transitionalbetweentropicaland
temperatezones,is partof theArgentineanmarine
zoogeographicprovince,whichextendsbetween22°
and42°S(Figueiredo,1981).Specieswithtropical
andtemperatewateraffinitiesof bothnorthernand
southernhemisphereanda seriesof endemicspecies
overlaphere.
Materialandmethods
Samplingwascarriedoutona seasonalbasis,
duringatwo-yearperiod,fi'omOctober1985to July
1987.Haulsweremadeat nine fixedstations,at
depthsof 15 m (stations3, 6 and9),30m (2,5
and8) and50 m (1, 4 and7) (Fig. 1).Fish were
collected with an otter trawl,of 6 m mouth
opening,40mmstretchmeshin thebodyandsleeve,
and25mmbar meshatthecodend;eachdoorwas
1.0mlong,0.5mwide,andweighed40kg.One-hour
towsweremadeduringdaylighthoursataspeedof2
kn,resultingin a sweptareaof 22,236mZ.Bottom
water sampleswere collected0.5m abovethe
bottomwithNansenbottlesat eachstationpriorto
trawling.Watertemperature,salinityanddissolved
oxygenweredetermined.
In the laboratoryspecimenswere sorted,
identified,counted,weighed(nearest0.1 g) and
measured(totallength).The stateof maturitywas
determinedwhenpossible.
Although the objectivewas to capture
demersalspecies,a varietyof pelagic species
occurredaswell.Becausethegearwasnotdesigned
to capturepelagicspecieseffectively,they were
exc1udedfi'omtheanalysistoavoidbias.
The specieswhich accountedfor90%ofthe
catch in weight and numberwere considered
dominants.These specieswere then rankedby
importance,which wascalculatedby multiplying
the fi'equenciesin number,in weight and of
occurrence.
The dominantspecieswere groupedinto
assemblages.CanonicalCorrespondenceAnalysis
(CCA) wasperformedusingtheprogramCANOCO
(version3.1)(terBraak,1990)toexaminetherelation
between species, stations, and environmental
variables.Onlyspeciespresentatmorethan10%of
thestationsin everyyearwereusedfor analysis.
Weightdatawerelog-transformed[ln(x+1)]priorto
analysis.Within the CCA procedure,forward
selectionof theenvironmentalvariablesandMonte
Carlo permutationtests were used to test the
significanceof eachenvironmentalvariable.The
variableswerefurtherevaluatedbyexaminingintra-
setcorrelations(correlationsbetweenspeciesaxes
and environmentalvariables).Data on depth,
temperature,salinity, dissolvedoxygen,organic
matter,calciumcarbonate,sandandc1aycontentwere
tested.
Results
Seasonalisothermsare shownin Figure2.
Variationsin salinityand dissolvedoxygenwere
takenintoconsiderationforc1assifyingwatermasses.
Salinityvaluesshoweda smallvariation(34.96to
35.93ppt)andoxygenwasfrequentlyover70% of
saturation.
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Fig.1.Studyareainthesouth-easternBrazilianshelfshowingsamplingstations(1to9).
A total of 43 families comprising111
demersalfishspecieswascollecteduringthetwo-
yearsamplingperiod(Table1).Sciaenidaewasthe
mostabundantfamilybothinnwnberof species(18)
andindividuaIs(62.6%).Thenwnberof speciesand
theabundancein nwnberof individuaisandweight
byseasonarein Table2. A greatfall in abundance
wasobservedon secondsampledyear,especiallyin
autwnnandwinter,Twentyandtwentysix species
accountedfor 90% of thetotalnwnberandweight,
respectively.Afterranking,twenty-twospecieswere
abundantbothin nwnberandweight,whichwere
consideredasdominant(Table3).
Bothabundanceandnumberof specieswere
greatestin autwnn.In bothyearsthe nwnberof
individuaIsincreasedITomspringto autwnnand
declinedinwinter.Sincesampleswerenotreplicated,
differencescouldnotbetested.Althoughin thefirst
sampledyeartheweightin summerandautwnnwas
verysimilar,thenwnberofindividualsinautwnnwas
almostwicetheobservedin summer(Table2,Figs
3,4). A fewdifferentspecieswerefoundin autwnn
buttheywerenot abundant.Most of theabundant
specieswerepresentbothin summerandautwnn.So
this differencecouldindicatea greatentranceof
juvenilesin autwnn.In fact, the lengthanalysis
showeda greaterproportionof smallindividuaIsat
this season.The samewasobservedin thesecond
year,butinasmallermagnitude.
Speciesdistribution
The distributionof the dominantspeciesin
relationto theenvironmentalf ctorswasexamined.
It is importanttoemphasizethatthesespecieshavea
widegeographicaldistribution,andonlya smallpart
oftheirpopulationoccupiesthestudiedarea.
Most of thedominantspecieswerepresent
throughoutthe year,with seasonalfluctuationsin
abundance(Figs 3, 4). Ctenosciaenagracilicirrhus
and Paralonchurusbrasi/iensiswere the most
abundantspeciesin thearea.Theformerwaswidely
distributedandoccurredattemperaturesbetween18
and22°C.The latterwas mainlyassociatedwith
shallowwaters,althoughit occurredupto 50m, at
temperaturesof 22 to 25°C (Fig. 5). Cynoscion
jamaicensiswasalsodistributedthroughoutthearea,
associatedwiththeCoastalWater,andin siteswith
sandy-claysubstrata.A morerestricted istribution
wasdetectedduringthesecondyear.
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Fig. 2.Horizontaldistributionofbottomtemperature(0C) in spring,summer,autumnandwinterduring1985-87period.
There was a remarkab1edecreasein the
abundanceofdominantspeciesthroughoutthesecond
samp1edyear(Tab1e1).However,sincetotalcatch
wassmallerin thesecondyear,re1ativeabundance
didnotshowthemagnitudeofthisdecline(Tab1e3).
On1ya few species,suchas Raja agassizii,Dules
auriga,Psammobatisglansdissimilis,Pagruspagrus,
andSquatinaguggenheim,showedan increaseof
abundancefromoneyeartoanother.
Prionotuspunctatuswas the on1yspecies
collectedat all stations,in alI seasons(Fig. 5),
a1thoughitsabundancehangedgreat1y(Figs3,4).It
occurredin siteswithsandandsandy-mudsediments
andat temperaturesbetween17and26°C,main1y
above20°C.Porichthysporosissimuswasa1sowide1y
distributed(Fig.5)andwasoneofthefeweurybathic
speciesin thearea,foundon bothinnerandouter
she1fupto100mdepth(Nata1iNeto,1994).
In contrast to Cynoscionjamaicensis,
Cynoscionguatucupawas more frequentand
abundantaround50 m depth(Fig. 5) during
summertime.It occurredattemperaturesfrom15to
18°C,followingthe coastwardmovementof the
SACW.
Raja agassiziiwasthethirdmostabundant
speciesinweightanda1sothemostwide1ydistributed
of theskatespresentin thearea.It occurredupto50
m depth(Fig. 6), in sandysedimentsand at
temperaturesfrom18to23°C.
Other Sciaenidaespeciesassociatedwith
warmer waters were Micropogoniasjurnieri,
Menticirrhusamericanus,andIsopisthusparvipinnis.
The1atterwasmorerestrictedto shallowerstations.
Thesespeciesweremostabundantin autumnand
winter,occurringat temperaturesfrom16to 26°C,
particu1ar1ybetween22and24°C.
Dules auriga, Etropus longimanus,and
Paralichthyspatagonicuswereoftenfoundatstations
1,2, 7,and8 (Figs5,6),butwerenotrestrictedto
them.They were more abundantin springand
summer,withinfluenceof theco1derSACW waters.
Theyoccurredattemperaturesbetween15and18OC,
over sand bottoms, with slight1y different
distributions.Whi1ethe former was the most
importantspecieson the outershe1f,the second
occurredmain1ybetween30and70mdepth,though
itmaybefoundasdeepas100m(Nata1iNeto,1994).
The1atterwasapermanentspeciesontheinnershe1f,
rare1yfoundat stationsdeeperthan50 m (Nata1i
Neto,op.cit.).
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Umbrinacanosaiinhabitedthe40-70mrange
andwasa1soassociatedwiththeSACW.However,it
wascommononlyin summer.It occurredexclusively
at stationsaround50m (Fig. 6) withtemperatures
ftom16to18°C.
Orthopristis ruber and Eucinostomus
argenteuspresenteda similardistributionpattern,
stronglyassociatedwith station2, andto a 1esser
extent,stations8 and9 (Figs5,.6).Theyoccurred
oversandy-gravelsediments,up to 35-40m depth,
andweremainlyassociatedwithwarmwaters(18to
25°C).Theywerelesscommoninsummer.
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Raja cyclophora, Psammobatis
g/ansdissimi/is,Squatinaguggenheim,and Raja
caste/nauididnotoccurat shallowstations(20m)
andweremostabundantnear50m depth(Fig. 6).
Theyoccurredoversandandsandy-mudsubstrates,at
temperaturesftom 15 to 24OC,particularlybelow
20°C.Ali of themwererarelyfoundin winterin
eitheryearandwereapparentlyinfluencedby the
SACW, butdistributionof R. caste/nauiwasmore
stronglyrelatedto depth.In contrastto theseother
skates,Zapteryxbrevirostriswasmostabundantat
shallowstations,around35m(Fig.6).It waspresent
at temperaturesbetween16 and 26OC,especially
around18-20°C,andalmostexclusivelyoversandy
bottom.
Pagruspagruswascommonatstations2 and
8 (Fig. 5), wheretemperaturesrangedftom 16 to
21OC.Its associationwithgraveibottomandgreater
abundancein summerand autumnmade its
distributionrelativelydistinctftom that of other
speciesinthesamplearea.
Althoughyoungandadultswerefoundin the
areathroughouttheyear,a seasonaldistributionwas
observedfor someof the species.Adults ftom
Menticirrhusamericanuspredominatedin winter,in
contrastto Cynoscionguatucupa,Orthopristisruber,
andUmbrinacanosaiadults,thatoccurredmainlyin
summer.For ali species,but Du/es auriga and
Paralichthyspatagonicus,catchesweredominatedby
young,whichincreasedslightlyonthesecondyear.
Micropogoniasfumieri,Pagruspagrus,andSquatina
guggenheimcatches were composed almost
exclusivelyofyoung.
Fig.3.SeasonalvariationinnumberofindividuaIsbyhourforthemostabundantspeciesduring1985-87period.
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Table2.Seasonalnumberofspecies(S),numberof
individuaIs(N)andweight(W) in kgon
1985-86and1986-87periods.
S N W
1985-86
Spring 66 3692 215
Summer 55 6023 410
Autumn 75 11258 408
Winter 63 9083 330
1986-87
Spring 68 2883 174
Summer 60 6009 361
Autumn 71 6075 272
Winter 66 3397 122
800
I
800
400
200
spring/85 summerl85 autumn188 winterl86 spring/86 sumrner/86 autumn/87 wlnter/87
12!c. gracilicirrhus Q P. brasiliensis I:!Jc. jamaicensis [] P. punctatus l.'i1c. guatucupa 151P. porosissimus
11IE. longimanus ElI. parvipinnis [J D. aunga . E argenteus l!Iothers
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BP. brasiliensis I1iIC.gracilicirrhus DRajaagassizii DC.jamaicensis Ii'JC.guatucupa 8P. porosissimus
g P. punctatus . P. patagonicus OS. guggenheim ~Rajacastelnaui ~Z.brevirostris 121M.fumieri
11U. canosai 11R.cyciophora I!!others
Fig.4.Seasonalvariationofweight(kglh)forthemostabundantspeciesduring1985-86period.
Table3.Dominantspeciestotalandrelativenumber,weight(kg)andoccurrencefor1985-86,1986-87periodsandboth.
%NUMBER % WEIGHT % OCCURRENCE
1985-86 1986-87 both 1985-861986-87 both 1985-86 1986-87both
Ctenosciaenagracilicirrhus 18.58 16.01 17.60 10.99 4.91 8.50 83 78 80
Paralonchurusbrasiliensis 16.06 14.80 15.58 12.93 6.76 10.40 72 33 53
Cynoscionjamaicensis 16.34 7.58 13.02 7.61 1.90 5.28 86 56 69
Prionotuspunctatus 5.86 5.77 5.82 4.43 4.96 4.64 94 100 97
Porichthysporosissimus 6.46 2.04 4.79 6.96 2.23 5.02 89 78 83
Cynoscionguatucupa 4.72 7.14 5.64 5.34 5.95 5.59 42 44 43
Rajaagassizii 0.85 1.81 1.21 4.47 9.12 6.38 78 75 76
Micropogoniasfurnieri 2.48 2.00 2.30 4.70 1.82 3.52 72 44 58
Menticirrhusamericanus 0.87 3.16 1.74 2.12 3.58 2.72 72 50 61
Dulesauriga 1.90 3.99 2.69 1.42 2.92 2.04 50 53 51
Paralichthyspatagonicus 0.73 1.00 0.83 3.41 6.29 4.59 78 69 74
Etropuslongimanus 4.24 5.18 4.60 0.69 0.73 0.70 72 72 72
Eucinostomusargenteus 3.36 1.42 2.62 1.79 0.97 1.46 61 39 50
Orthopristisruber 1.74 0.89 1.42 3.09 2.20 2.72 58 42 50
Psammobatisglansdissimilis 1.05 2.30 1.53 1.74 3.47 2.45 47 47 47
Umbrinacanosai 1.83 1.81 1.82 3.79 2.68 3.33 19 14 17
Isopisthusparvipinnis 2.22 4.75 3.18 0.48 0.99 0.69 42 31 36
Rajacyclophora 0.29 0.83 0.49 2.23 4.36 3.11 42 36 39
Zapteryxbrevirosotris 0.30 0.59 0.41 2.80 5.08 3.73 36 42 39
Pagruspagrus 0.54 3.04 1.49 0.22 1.44 0.59 33 33 33
Squatinaguggenheim 0.10 0.22 0.14 3.00 5.95 4.21 33 31 32
Rajacastelnaui 0.12 0.18 0.14 2.36 5.75 3.75 33 22 28
absolutetotal 30056 18364 48420 1340 928 2268 36 36 72
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The species distribution indicated the
existenceofdifferentassemblagesin thearea,which
wereclarifiedwithaCANOCOanalysis.
Communities
CCA providesan ordinationof speciesand
sites,constrainedbyenvironmentalvariables(Figs7
and 8). In bothyears,Axis I was correlatedto
temperatureanddepth,whileAxis 11wasrelatedto
salinityandorganicmatterin 1985-86period,andto
bottomsedimenttypes,in thefollowingyear.In the
firstyear,AxesI and11accountedfor21.5and6.1%
of thevariation,respectivelyandin thesecondyear
theyaccountedfor 19.2and8.1%. AxesIII andIV
accountedfor lessthan5 % eachoneandwerenot
consideredhere(Tab.4).Axis I representsagradient
ITomshallowerandwarmerstations(onthepositive
sideof theaxis)to deeperandcolderones(onthe
negative)(Figs7a,8a).Axis 11runsITomsandand
sandy-claylocalitiesonthenegativesideof theaxis
to sandy-shell,rich organicstationsonthepositive
side.ThespeciescoresalongAxes I and11show
their associationwith the localities and the
environmentalgradients(Figs7b,8b).Resultsof the
ordinationanalyses,relating abundanceof the
dominantspeciesto the environmentalfactors,
identifiedthreedistinctassemblagesof speciesin the
area.Sincecommunitiescompositionwassimilarto
that observedelsewhereby Longhurst& Pauiy
(1987),theircommunityclassificationwasadopted
here.
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Sciaenidswerethe mostwidelydistributed
family down to 50 m depth,with threespecies
Ctenosciaena gracilicirrhus, Paralonchurus
brasiliensis,andCynoscionjamaicensiscontributing
almost50% of thenumberandmorethan20% in
weightof thetotalcatches(Tab.3). Thesespecies,
togetherwithothersciaenidsassociatedwithwarm
waters and sand and sandy-mudsediments,
constitutedthe TropicalScianidCommunity.This
groupaccountedfor>60% ofthenumbersand40%
ofthebiomassinthetotalcatch.Speciesbelongingto
otherfamilies,suchasPrionotuspunctatus,Zapteryx
brevirostris,and Raja agassizii,overlappedin
distributionwiththeTropicalScianidgroup,butwere
lessaft'ectedbywatermasses.
Speciesuchas Eucinostomusargenteusand
Orthopristisruber were associatedwith Coastal
Water, but had a more restricteddistribution,
occurringatshallowandsandy-shellbottomstations,
inthenorthernportionofthearea.ManyHaemulidae
andSerranidaespeciesalsoassociatedwiththiskind
ofsubstratum,butwerenotclassifiedamongthemost
importantspeciesbecauseof their low abundance.
These speciesconstitutedthe Gerreid-Haemulid
Communityand correspondto the Lutjanid
Communityof Longhurst& Pauly (1987).They
represented6 % bynumberandweightof thetotal
catch.In theordinationspace,theTropicalSciaenid
andGerreid-Haemulidcommunitieswereassociated
withthepositivesideofAxis I, butweresplitbyAxis
11.
Table4.Correlationmatrixrelatingspeciesaxistoenvironmentalvariables(lnterset
correlations)aJ:ldeigenvalues(%).
AxisI Axis11 AxisIll AxisN
1985-1986
Depth -0.81 0.288 -0.284 -0.016
Temperature 0.781 0.197 -0.257 0.254
Salinity 0.001 0.598 -0.168 -0.458
Organicmatter 0.2 -0.357 -0.694 0.169
eigenvalues 21.5 6.1 3.5 1.3
1986-1987
Depth -0.75 -0.123 0.089 0.195
Temperature 0.579 0.232 0.202 -0.173
CaC03 -0.244 0.414 -0.013 0.615
Sand -0.416 0.47 -0.255 -0.405
argila 0.181 -0.369 0.56 0.19
eigenvalues 19.2 8.1 3.3 2.6
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Fig.7a.Ordinationplotofenvironmentalvariablesandstations(1to9)for1985-86seasons.
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Fig.7b.SpeciescoresonAxisI and11,during1985-86.SpeciesrodesarefoundinTablel.
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At depthsaround50 m, the sciaenids
CynoscionguatucupaandUmbrinacanosai,together
with Dules auriga, Merluccius hubbsi, Raja
cyclophora,Etropus longimanus,and Prionotus
nudigula,amongothers,werecloselyassociatedwith
SACW. They comprisedthe SubtropicalSciaenid
Communityandaccountedfor 15% of numberand
weightofthedemersalicthyofaunainthearea.
Temperaturetogether with depth and
substratumwere the main environrnentalfactors
structuringthemajorassemblages.However,some
species such as Squatina guggenheim,Raja
castelnaui,Paralichthyspatagonicus,andPorichthys
porosissimusweredistributedaccordingto depth
ratherthanbywatermassmovements.In additionto
three main assemblages,the Pagrus pagrus
distributionwasdistinct:/Tomall others.Its position
in themultivariatespa~wasclearlyisolated:/Tom
anyotherassemblages(Fig§7b,8b),andmayindica~e
the~xistenceof auniquelifehistorystrategyforthis
specles.
Discussion
Manyauthorscoosiderdominantspeciesthose
whichtogethercontrlbute> 90% ofthetotalnumber
of individuaIs(Dahlberg& Odum, 1970;Hom,
1980),while QthÇfIlalso consider:/Tequencyof
occurrence (Riehards & Castagna, 1970;
Colvocoresses& Musick,1984)or biomass(Mahon
& Balon,1977)tobeimportant.AccordingtoYánez-
Arancibia(1986),intrQpicalregions,thedefinitionof
a speciesasdomitumthasto considerat leastthree
ecologicalfactors:abundanceinnumberandweight,
andftequencyof OOOUITlmce.Therefore,alI of these
variableswereconsideredhere.
TheUbatubaecQsystemisanimportanthabitat
foryoungfish.Mostof thespeciesusetheareafor
growingandmaturingbutnotspawning.Onlythree
ofthespeciescollectedinthisstudy(M americanus,
P. patagonicus,andp, glansdissimilis)reproducein
thearea(Vazzolleretai,1989a,b*;Louro,1995).
Seatemperatureis themajorfactorin the
divisionof marinefaunas(Lowe-McConnell,1987).
Thetropicalfaunaliesbetweenthe20°Cisotherms
(*) Vazzoler,A. E. A deM.; Santoro-Mazagão,E. C. & Lizama,
M. delosA. P. 1989a.FunçãoreprodutivadosSciaenidaem
ecossistematropicalcosteirodo estadode São Paulo.ln:
SIMPÓSIOSOBRE OCEANOGRAFIA,I. SãoPaulo,1989.
Resumos.SãoPaulo,IOUSP.p76.
ValZoler,A E. A deM; Silveira,M. Me.; Lizama,M de
los A. P. & Santoro-Mazagão,E. C. 1989b.Função
reprodutivados Pleuronectiformesm ecossistematropical
costeirodo estadode São Paulo.In: SIMPÓSIO SOBRE
OCEANOGRAFIA,L SãoPaulo,1989.Resumos.SãoPaulo,
IOUSP. p72.
for surfacewatertemperaturesatthecoolestimeof
year,tlankedon eithersideby subtropicalfaunas
living wherethe watertemperaturedoesnot fall
bellow16-18°C.Marinefishfaunasarealsogreat1y
affectedby depth, current systems,salinity,
oxygenation,availabilityof food,andmanyother
factors(Lowe-McConnell,op.cit.).Consideringthe
ecologicalattributesof tropicalfishcommunitiesand
theirresponsesto environmentalconditions,Lowe-
McConnell(op.cit.)pointsoutthatseasonality,even
in tropicalwaters,is a majorfactoraffectingmany
aspectsofthecommunity.Longhurst& Pauly(1987)
also considerseasonalityan importantfactor in
tropicaloceans.
Ichthyofaunahas beendividedinto zones
basedon depthand substratumtype. On the
ContinentalShelf of Guyana,Lowe-McConnell
(1962)reportedzonesof "brown,golden,silverand
red fish". Longhurst(1965)and Maurin (1968)
emphasizedtheimportanceof thethermoclineas a
biologicalbarrier,andsuggesteda strongassociation
betweenthe presenceand abundanceof tropical
speciesand the existenceof waterswith bottom
temperaturesaround20°e. Longhurst(op. cit.)
proposeda divisionof demersalfish intoSciaenid,
Sparid and Deep Communities,and eurybathic
species.Themainassemblagesof fishesrecognized
bycomputeranalysesoff WestA:/Ticarealsofound
in thewestemAtlanticandappearagainin theIndo-
Pacific (Lowe-McConnell,1987). In a recent
publicationLonghurst& Pauly(1987)confirrnedthe
occurrenceof fourcommunitiesin tropicalregions:
TropicalSciaenid,SubtropicalSciaenid,Lutjanid,and
Sparid. Nevertheless,no referencesto these
communitieswerefoundin the southernBrazilian
waters.
The areaincludedin the presentstudyis
clearlya transitionzone,withelementsof tropical
andtemperatefaunas.Thetropicalspeciesgroupedin
theTropicalSciaenidCommunitydominate.Previous
studieshavenotedthecoexistenceof Ctenosciaena
gracilicirrhus, Paralonchurusbrasiliensis,and
Cynoscionjamaicensis(Vazzoler,1975;Benvegnu-
Lé, 1978; Cunningham, 1983; Braga &
Goitein,1984),aswellastheirimportancealongthe
southeasternBraziliancoasto latitude32°S(Costa,
1977;Cunningham,1978;Facchini,1995).In Santos
Bight (24°S),at depthsup to 20 m, RibeiroNeto
(1989)alsoobservedthe dominanceof sciaenids,
with20speciesreachingmorethan30% in number
and weight,althoughthe dominantspecieswas
Stelliferastrifer.Between22°and29°S,in thezone
upto50mdepth,Facchini(1995)reportedthesame
sciaenidspeciesfoundontheUbatubainnershelfas
dominants.Amongthesespecies,only Cynoscion
guatucupa, Umbrina canosai, Micropogonias
furnieri, and Ctenosciaenagracilicirrhuswere
importantbeyond50m.
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The SubtropicalSciaenidCommunitygains
importanceon the externaldomain(NataliNeto,
1994),andsouthward,whereSACW is closertothe
coast and lower water temperaturesare found.
Between29°and33°S,Vazzoler(1975)referredto
CynoscionguatucupandUmbrinacanosaias the
mostabundantsciaenids,whileBenvegnu-Lé(1978)
reportedtheoccurrenceof thesespeciesat greater
averagedepthsandlowertemperaturesthanthatfor
TropicalSciaenidspecies.
At Cabo Frio (23°S, 42°W), where the
penetrationof the SACW promotesan upwelling
duringspringand summer,FagundesNetto and
Gaelzer(1991)notedthepresenceof Dulesauriga,
Etropus longimanus,and Prionotus nudigula
throughouttheyear,associatedwithdepthsaround45
and60m andtemperaturesftom14to22°C.In that
areaEtropuslongimanuswas the mostabundant
speciesin numberof individuaIs,while Cynoscion
guatucupandUmbrinacanosaiwerelessabundant.
The authorsalso reportedthe occurrenceof
Ctenosciaenagracilicirrhus,Cynoscionjamaicensis,
Micropogoniasfurnieri, and Prionotuspunctatus,
duringautumnandwinterperiods,whenwarmer
waterspredominated.Their resultssuggestthat
the ichthyofaunale ementsftom45-60m moveto
30-45 m, during the upwellingpenod. Similar
dynamicswas observedon the Ubatuba'sshelf,
althoughtoalesserdegree.
Figueiredo(1981)identifiedthesouthwestern
Atlanticasamarinezoogeographicprovincebasedon
a seriesof endemicspecieshe foundthere.The
endemicspecies,such as Cynoscionguatucupa,
Umbrinacanosai,and Prionotusnudigula,were
observedin colderand deeperwatersthantheir
tropical counterparts(Cynoscion jamaicensis,
Ctenosciaena gracilicirrhus, and Prionotus
punctatus,respectively).Whil~t!1esetropicalspecies
occurredthroughouttheyear,the-endemíc.species
reachedtheUbatubainnershelfmainlyin summer,
withtheinwardmovementofSACW.
TheLutjanidCommunityis dominantin the
AntillesandCaribbean(Longhurst& Pauly,1987).
Similarof specieswerealsofoundin the Gulf of
Mexico(Yáfiez-Arancibiaet ai., 1985).Comparing
eastemandwestemAtlanticCommunities,Lowe-
McConnell (1987) considersthat the Lutjanid
Communityassumesmuchgreaterimportancein the
CaribbeanthanoffWestAfrica,sincetherearemuch
largerareasof hardbottomin thewestemAtlantic.
Speciesfromthisfamilyhavegreatimportancefor
fisheriesalong the northeasterncoastof Brazil
(FontelesFilho, 1969;Paivaet ai., 1971),buttheir
occurrencedecreasesouthward.At Cabo Frio,
FagundesNetto and Gaelzer(1991) noted the
associationof OrthopristisruberandEucinostomus
argenteusin the catches,but did not recordany
Lutjanidaespecies.Cunningham(1983) found
GerreidaeandPomadasyidaeto beamongthemost
importantfamiliesin baysnearUbatuba.Thethree
Gerreidaeand five Pomadasyidaespeciespresent
accountedfor morethan11% of the individuaIs,
whileLutjanidaewasunimportant.
At SantosBight,RibeiroNeto(1989)reported
fiveGerreidaeand sevenPomadasyidaespeciesas
relativelyabundant,whereasonly one speciesof
Lutjanidaerarelyoccurred.Between22°and29°S,
Facchini(1995)alsoemphasizedtheimportanceof
Haemulidae(5% of individuaIs)in thecatches,and
to a smallerdegree,of Gerreidae,Diodontidae,
Tetraodontidae,andSerranidae;Lutjanidaewererare.
TheseresultsshowthattheLutjanidCommunityis
replacedby GerreidaeandHaemulidaespecies,as
onemovesouth.
The SparidCommunity,observedin other
areas(Longhurst& Pauly, 1987),could not be
characterizedasanassemblageontheUbatubainner
shelf.Nevertheless,Pagruspagruswasamongthe10
mostabundantspeciesoftheoutershelf,andreached
almost5% innumberand2 % in weightofthetotal
catchesfrom50mto 100m(NataliNeto,1994).The
Pagrus pagrus is associatedwith hard bottom
(ManoochIII & Hassler,1978),which is arare
habitatin thestudyarea.However,this speciesis
increasingin importancein the fisheryalongthe
Braziliansouthcoast(Silva,1996).
Althoughchangesin speciescompositionand
relativeabundanceoccurredatdifferentlevels,three
communitieswerealwayspresent in theUbatuba
area.Facchini's(1995)recentstudyshowedtheir
presenceto29°S.
Bianchi(1991)suggestedthatwhenthedepth
rangeiswideenoughtoincludeareaswheredifferent
waterlayersimpingeontheshelfslope,thegreatest
changesin speciescompositionare depthrelated.
However,withineachwaterlayer,otherfactorssuch
astemperatureandsedimenttypebecomerelevant.
Pires (1992) studiedthe benthicmegafaunain
continentalshelfwatersof Ubatubaand reported
depthandwatermassdynamicsasmainfactorsinthe
divisionof speciesassemblages.On theinnershelf,
depthandwatermasseswerealsoimportantin the
determinationfthefishcommunities.
Understandingtherelationships between
physicalfactorsof theenvironrnentandchangesin
speciescompositionis important.In a long-term
studyofgroundfishassemblages,Gomesetai. (1995)
consideredthat, when the entirecommunityis
subjectedto prolongedadverseconditions,the
sequenceof speciesreactionsshouldbe roughly
correlatedwithspeciesabundanceontheshelf,with
themostwidespreadandabundantspeciesreacting
later.Thus,changesinthedistributionpatternsof less
abundantspecies could anticipatechangesat
communityleveI.Gomeset ai. (op. cit.) foundit
difficulttoaccountfortheobservedeclineof many
species (especiallynoncommercialones) with
argumentsthatrevolvestrictlyaroundexploitation
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anddecimationby fisheries.They suggestedthat
changingenvironrnentalconditionswereat leastan
important contributingfactor underlyingthe
observedtrendsin communitycompositionand
abundance.
Overholtz& Tyler (1985)point out the
importanceof investigatingthe long-termtemporal
scaleof communitydynamics,othatecologistsand
managerscanfunctionin termsof ecologicaltime.
Sincethisstudywasconductedfor onlya two-year
period,communitytrendscouldnotbe determined.
However, it identifieschangingenvironrnental
conditionsthathavetobetakenintoconsiderationfor
futuremanagementpurposes.
Acknowledgments
Thispaperis partof a thesisbythesenior
author submittedin partial fulfilImentof the
requirementsfor the M.Sc. Degreeaí Instituto
Oceanográfico- UniversityofSãoPaulo,whichwas
partialIysupportedby CAPES, CNPq andFAPESP.
Financial support from CIRM (Comissão
Interministerialpara os Recursosdo Mar) is
gratefulIy acknowledged.We are especialIy
appreciativeof thereviewsgivento thispaperbyan
anonymousreviewer.Ris effortshavehelpedto
produceanimprovedmanuscript.
References
Benvegnu-Lé,G.deQ. 1978.Distribuiçãodospeixes
teleósteosmarinhosdemersaisna plataforma
continentaldo Rio Grandedo Sul. Tesede
doutorado.Universidadede São Paulo,
InstitutodeBiociências.94p.
Bianchi,G. 1991.Demersalassemblagesof the
continentalshelfandslopeedgebetweenthe
Gulfof Tehuantepec(Mexico)andtheGulf of
Papagayo(CostaRica).Mar.Eco!.Prog.Ser.,
73(2-3):121-140.
Braga,F. M. S.& Goitein,R. 1984.Listapréviadas
espéciesdepeixesdemersaisnaregiãodaIlha
Anchieta(Lat. 23"33'S- Long. 45°05'W),
Ubatuba,litoralnortedoEstadodeSãoPaulo,
Brasil.Naturalia,SPaulo,9:61-72.
Castro-Filho,B. M. de;Miranda,L. B. de& Miyao,
S. Y. 1987. Condiçõeshidrográficasna
plataformacontinentalao largode Ubatuba:
variaçõesazonaise emmédiaescala.Bolm
Inst.oceanogr.,SPaulo,35(2):135-151.
Colvocoresses,J. A. & Musick,J. A. 1984.Species
associationsand communitycompositionof
middle AtIantic bight continentalshelf
demersalfishes. Fish.BulI.,U.S., 82(2):295-
313.
Costa,C. C. C. 1977.Aspectosdo ciclode vidae
bionomia de Ctenosciaenagracilicirrhus
(Metzelaar,1919)daplataformacontinentaldo
Rio Grandedo Sul, Brasil. Dissertaçãode
mestrado.UniversidadedeSãoPaulo,Instituto
Oceanográfico.63p.
Cunningham,P.T. M. 1978.Bionomiaeciclodevida
de Ctenosciaenagracilicirrhus(Metzelaar,
1919)naplataformacontinentalbrasileiraentre
as latitudesde22°IO'Se 300S.Dissertaçãode
mestrado.UniversidadedeSãoPaulo,Instituto
Oceanográfico.106p.
Cunningham,P. T. M. 1983.Estudocomparativoda
ictiofaunadacostaoeste EnseadadasPalmas
da Ilha Anchieta,Enseadado Flamengoe
Enseadada Fortaleza(Lat 23~9'S - 23°33'S,
Long45°03'W-45°09'W),Ubatuba,Estadode
São Paulo - Brasil.Tese de doutorado.
Universidade de São Paulo, Instituto
Oceanográfico.133p.
Dahlberg,M. D. & Odum,E. P. 1970.Annualcycles
of speciesocurrence,abundanceanddiversity
in Georgiaestuarinefish populations.Am.
Midl.Naturalist,83(2):382-392.
Facchini,B. H. 1995.Ecologiade associaçõesde
peixes teleósteosdemersaisda plataforma
continentalsudestedoBrasil,deCabodeSão
Tomé a Torres (22°04'-29"21'S).Tese de
doutorado.Universidadede São Paulo,
InstitutoOceanográfico.228p.
FagundesNetto,E. B. & Gaelzer,L. R. 1991.
Associaçõesdepeixesbentônicose demersais
na regiãode CaboFrio, RJ, Brasil.Nerítica,
Curitiba,6(1-2):139-156.
Figueiredo,J. L. de 1981.Estudodasdistribuições
endêmicas de peixes da Província
ZoogeográficaMarinhaArgentina.Tese de
doutorado.Universidadede São Paulo,
InstitutodeBiociências.121p.
FontelesFilho,A. A. 1969.Estudopreliminarsobrea
pescado pargo,LutjanuspurpureusPoey,no
nordestebrasileiro.Arq.Ciênc.Mar,Fortaleza,
9(I):83-88.
108 Rev.bras.oceanogr.,46(2),1998
Gomes,M. c.; Haedrich,R L. & Villagarcia,M. G.
1995.Spatialand temporalchangesin the
groundfishassemblageson the north-east
Newfoundland/Labradorshelf, north-west
Atlantic,1978-1991.Fish.Oceanogr.,4(2):85-
101.
Horn,M. H. 1980.Diel andseasonalvariationin
abundanceanddiversityof shallow-waterfish
populationsin MorrowBay,Califomia.Fish.
Bull.,U. S.,78(3):759-770.
Longhurst,A. R 1965.A surveyofthefishresources
of theeastemGulf of Guinea.1. Cons.int.
perm.Explor.Mer,29(3):302-334.
Longhurst,A. R & Pauly,D. 1987.Ecologyof
tropicaloceans.SanDiego,AcademicPress.
407p.
Louro,M. P. 1995.Estratégiasetáticasreprodutivas
de elasmobrânquiosno ecossistemade
Ubatuba,SP,Brasil.Dissertaçãodemestrado.
Universidadede São Paulo, Instituto
Oceanográfico.2v.
Lowe-McConnell,R H. 1962.The fishesof the
BritishGuianaContinentalShelf,Atlanticcoast
of SouthAmerica,withnotesontheirnatural
history.Zool.1.Linn.Soc.,44(301):669-700.
Lowe-McConnell,R H. 1987.Ecologicalstudiesin
tropical fish communities.Cambridge,
CambridgeUniversityPress.382p.
Mahon,R & Balon,E. K. 1977.Ecologicalfish
productionin LongPone!,a lakeshorelagoon
on Long Point, Lake Erie. Environ.Biol.
Fishes,2(3):261-284.
Manoochm, c. S.& Hassler,W. W. 1978.Synopsis
of biologicaldataon thered porgy,Pagrus
pagrus(Linnaeus).NOAA Tech.Rep.NMFS
Circ.,412:1-19.
Maurin,C. 1968.Écologietchthyologiqued sfonds
chalutablesAtlantiques(de Ia Baie Ibéro-
Marocainea Ia Mauritanie)et de Ia
Méditerranéeoccidentale.RevueTrav. Inst.
Pêchesmarit.,32:1-147.
NataliNeto,J. F. 1994.Ictiofaunado ecossistema
tropicalmarinhode Ubatuba(23"36'- 24"22'S;
44°33'S-45°08'W),SP-Brasil,entre50e 100
m deprofundidade:composição,distribuição,
abundânciae diversidade.Dissertaçãode
mestrado.UniversidadedeSãoPaulo,Instituto
Oceanográfico.2v.
Nonato,E. F.; Amaral,A. C. Z. & Figueiredo,1.L.
1983.Contribuiçãoaoconhecimentodafauna
depeixesdo litoralnortedo Estadode São
Paulo.BolmInst.oceanogr.,S Paulo,32(2):
143-152.
Overholtz,W. 1.& Tyler,A. V. 1985.Long-term
responsesof thedemersalfishassemblagesof
Georgesbank.Fish.BulI.,U. S., 83(4):507-
520.
Paiva,M. P.; Bezerra,R C. F. & FontelesFilho,A.
A. 1971.Tentativadeavaliaçãodosrecursos
pesqueirosdonordestebrasileiro.Arq. Ciênc.
Mar,Fortaleza,11(1):1-43.
Pires,A. M. S. 1992.Structureanddynamicsof
benthicmegafaunaon the continentalshelf
offshoreof Ubatuba,southeastemBrazil.Mar.
Ecol.Prog.Ser.,86(1):63-76.
Pires-Vanin,A. M. S.& Matsuura,Y. 1993.Estrutura
e função do ecossistemade plataforma
continentalda regiãode Ubatuba,estadode
SãoPaulo:umaintrodução.Publçãoesp.Inst.
oceanogr.,SPaulo,(10):1-8.
Pires-Vanin,A. M. S.; Rossi-Wongtschowski,C. L.
D. B.;Aidar,E.;Mesquita,H. S.L.; Soares,L.
S. H.; Katsuragawa,M. & Matsuura,Y. 1993.
Estruturae função do ecossistemade
plataformacontinentaldaregiãode Ubatuba,
Estadode SãoPaulo:sÚltesedosresultados.
Publçãoesp.Inst.oceanogr.,S Paulo,(10):217-
231.
RibeiroNeto,F. B. 1989.Estudodacomunidadede
peixesdaBaíade Santos,SP. Dissertaçãode
mestrado,Universidadede SãoPaulo,Instituto
Oceanográfico.196p.
Richards,C. E. & Castagna,M. 1970.Marinefishes
of Virginia'seastemshore(inletandmarsh,
seasidewaters).ChesapeakeSci., 11(4):235-
248.
Rocha,G. R A. 1990.Distribuição,abundânciae
diversidadedaictiofaunanaregiãodeUbatuba,
SP (23"20'S-24°00'S;44°30'W-45°30'W),
Brasil.Dissertaçãodemestrado.Universidade
de SãoPaulo,InstitutoOceanográfico.2v.
Rossi-Wongtschowski,C. L. D. B. & Paes,E. T.
1993. Padrõesespaciaise temporaisda
comunidadede peixesdemersaisdo litoral
nortedo estadodeSãoPaulo-Ubatuba,Brasil.
Publçãoesp.Inst.oceanogr.,SPaulo,(10):169-
188.
ROCHA & ROSSI-WONGTSCHOWSKI: Ubatubafish community 109
Silva, A. O. A. da 1996.Idade, crescimento,
mortalidadee aspectosreprodutivosdopargo,
Pagruspagrus (Teleostei:Sparidae),nacosta
do Estado de São Paulo e adjacências.
Dissertaçãodemestrado.Universidadede São
Paulo,InstitutoOceanográfico.116p.
terBráak,C. 1. F. 1990.CANOCO - a FORTAN
progti'unfor fanonicalfommunityQrdination
by (Partial) (detrended) (canonica1)
c()rrespondc:mceanalysis and redundance
analysis(version3.10).Wageningen,ITI-TNO.
Vazzoler,G. 1975.Distribuiçãoda faunadepeixes
demersaise ecologiados Sciaenidaeda
plâtaformacontinentalbrasileira,entre as
latittides29"21'S(Tôrres)e 33<>41'S(Chuí).
Bólrl1Inst.oceanogr.,SPaulo,24:85-169.
Yánez-Arancibia,A.; Sánchez-Gil,P.; Villa-Lobos-
Zapata,G. 1.& Rodriguez-Capetillo,R 1985.
Distribucióny abundanciade Ias especies
dominantesenIaspoblacionesdepecesde Ia
plataformacontinentalmexicanadeiGolfode
México.In: Yáfiez-Arancibia,A. ed.Recursos
pesquerospotencialesde México: Ia pesca
acompaí'íantedeicamarón.México,U.N.A.M.,
1985.p.315-397.
Yánez-Arancibia,A. 1986.Ecologiade Ia zona
costera:análisisdesietetópicos.México,A. G.
T. Editor.189p.
(Manuscriptreceived25November1997;revised
27Ju/y1998;accepted28September1988)
